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Summary 

The National Oceanic and Atmospheric Administration’s (NOAA’s) National Weather Service 
(NWS) manages two tsunami warning centers that monitor, detect, and issue warnings for 
tsunamis. The NWS operates the Pacific Tsunami Warning Center (PTWC) at Ewa Beach, 

Hawaii, and the National Tsunami Warning Center (NTWC) at Palmer, Alaska. 

The tsunami warning centers monitor and evaluate data from seismic networks and determine if a 
tsunami is likely based on the location, magnitude, and depth of an earthquake. The centers 
monitor coastal water-level data, typically with tide-level gauges, and data from NOAA’s network 
of Deep-ocean Assessment and Reporting of Tsunamis (DART) detection buoys to confirm that a 
tsunami has been generated or to cancel any warnings if no tsunami is detected. As of January 20, 
2015, 12 of the United States’ 39 DART buoys were not operational. According to NOAA, the 
inoperable stations would not prevent the issuance of tsunami warnings, which are primarily a 
function of seismic data from an earthquake or landslide, combined with location information 
about the event. However, lacking these stations could mean the warnings encompass a larger 
area than would be the case if all stations were operating, and it could lengthen the time a 
warning remains in effect. 

On January 7, 2015, the House passed by unanimous consent H.R. 34, the Tsunami Warning, 
Education, and Research Act of 2015. The bill would amend the Tsunami Warning and Education 
Act (P.L. 109-424) and authorize appropriations for the National Tsunami Hazard Mitigation 
Program (NTHMP) through FY2017. Authorization for NTHMP appropriations expired in 
FY2012. On February 23, 2015, the Senate introduced its version of the bill, S. 533, which would 
authorize appropriations for six years through FY2021. The Senate Committee on Commerce, 
Science, and Transportation marked up and discharged S. 533 from committee on February 26, 
2015. H.R. 34 and S. 533 would not make fundamental changes to the NTHMP, but they would 
broaden the program to include an increased focus on tsunami research and outreach, among 
other alterations. 

The NTHMP assists states in emergency planning and in developing maps of potential coastal 
inundation for a tsunami of a given intensity. A goal of the program is to ensure adequate advance 
warning of tsunamis along all U.S. coastal areas and appropriate community response to a 
tsunami event. The NTHMP formed in 1 995 in response to the recognition of a tsunami threat to 
Oregon, Washington, and Northern California from a large earthquake on the Cascadia 
subduction zone, which lies off the northwest coast of the United States and is capable of 
generating earthquakes as large as magnitude 9 or greater. The NTHMP also operates tsunami 
disaster outreach and education programs through NOAA’s TsunamiReady program. 

For FY2015, $27 million was appropriated for the NTMHP, which represents “full funding,” 
according to NOAA. As part of the $27 million total, the House Appropriations Committee report 
included $6 million in funding above NOAA’s FY2015 request to restore proposed reductions to 
tsunami grant funds. 

Key issues for Congress include maintenance and availability of the DART buoy network. P.L. 

1 09-424 states that “maintaining operational tsunami detection equipment is the highest priority 
within the program carried out under this Act.” H.R. 34 would require that “the Administration’s 
operational tsunami detection equipment is properly maintained,” but S. 533 would be more 
specific and require, “to the degree practicable, [the maintenance of] not less than 80 percent of 
the [DART] buoy array at operational capacity.” 
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Introduction: U.S. Tsunami Warning Centers 

The United States has two centers that monitor, detect, and issue warnings for tsunamis. The 
National Oceanic and Atmospheric Administration’s (NOAA’s) National Weather Service (NWS) 
manages both centers. The NWS operates the Pacific Tsunami Warning Center (PTWC) at Ewa 
Beach, Hawaii, and the National Tsunami Warning Center (NTWC) at Palmer, Alaska. (Before 
October 1, 2013, the NTWC was known as the West Coast and Alaska Tsunami Warning Center, 
or WC/AKTWC).' 

The PTWC monitors for tsunamis and issues warnings for the Hawaiian Islands, the U.S. Pacific 
territories, and other U.S. and international interests in the Pacific basin. Following the 2004 
Indian Ocean tsunami, the PTWC took on responsibility for monitoring the Indian Ocean, South 
China Sea, Caribbean Sea, and, temporarily, the U.S. Virgin Islands and Puerto Rico (until June 
2007, when responsibility was passed to what was then known as the WC/AKTWC).^ The PTWC 
was established in 1 949 after a strong earthquake and massive landslides off the coast of 
Southwest Alaska caused a disastrous tsunami that hit the Hawaiian Islands only hours later. The 
PTWC issued tsunami warnings to Alaska until 1967, when the WC/AKTWC was established. 

The WC/AKTWC (now the NTWC) was established in the aftermath of the magnitude 9.2 Good 
Friday earthquake that struck Anchorage, Alaska, in 1964 and caused major earthquake and 
localized tsunami damage.^ The NTWC is responsible for issuing tsunami warnings to emergency 
management officials in Alaska, British Columbia (Canada), Washington State, Oregon, and 
California. In 2007, the NTWC expanded its scope to include the U.S. Atlantic and Gulf of 
Mexico coasts, Puerto Rico, the U.S. Virgin Islands, and the Atlantic coast of Canada. Figure 1 
shows the areas of responsibility for the PTWC and the NTWC. 



* National Oceanic and Atmospheric Administration (NOAA), National Weather Service (NWS), National Tsunami 
Warning Center (NTWC), “Tsunami Warning Center History,” at http://wcatwc.arh. noaa.gov/?page=history. 

^ Ibid. The Pacific Tsunami Warning Center (PTWC) provided interim tsunami warning service from 2005 to 2013 for 
the Indian Ocean, and it has discontinued that service. Tsunami warning services for the Indian Ocean currently are 
provided by regional tsunami service providers in Australia, India, and Indonesia. See NOAA, NWS, Pacific Tsunami 
Warning Center, “PTWC Responsibilities,” at http://ptwc.weather.gov/responsibilities.php. 

^ See NOAA, NWS, “TsunamiReady Helps Communities at Risk,” at http://www.tsunamiready.noaa.gov/. 
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Figure I .Areas of Responsibility for the Pacific T sunami Warning Center (PTWC) 
and the National Tsunami Warning Center (NTWC) 




Source: National Oceanic and Atmospheric Administration, National Weather Service, National Tsunami 
Hazard Mitigation Program, at http://nws.weather.gov/nthmp/. 



Detecting Tsunamis and Issuing Warnings 

The tsunami warning centers monitor and evaluate data from seismic networks and determine if a 
tsunami is likely based on the location, magnitude, and depth of an earthquake."' If a center 
determines that a tsunami is likely, it transmits a warning message to NOAA’s weather 
forecasting offices and state emergency management centers, as well as to other recipients. The 
centers monitor coastal water-level data, typically with tide -level gauges, and data from NOAA’s 
network of Deep-ocean Assessment and Reporting of Tsunamis (DART) detection buoys to 
confirm that a tsunami has been generated or, if one has not been generated, to cancel any 
warnings.^ Figure 2 shows a generalized decision tree network for the earthquake-detection- 
through-waming process. 



Nearly all tsunamis are triggered by subsea earthquakes, although some may be caused by underwater volcanic 
eruptions or landslides. 

^ U.S. Government Accountability Office, U.S. Tsunami Preparedness: NOAA Has Expanded Its Tsunami Programs, 
but Improved Planning Could Enhance Effectiveness, GAO-10-490, April 2010, p. 5. 



Congressional Research Service 



2 



The U.S. Tsunami Program: A Brief Overview 



Figure 2. Flow Chart of the Tsunami Warning System 
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Source: National Oceanic and Atmospheric Administration (NOAA), How Does the Tsunami Warning System 
Work?, http://www.tsunami.noaa.gov/images/warning-system-smaller.jpg. Modified by CRS. 



Note: EAS = Emergency Alert System. 



Congressional Research Service 



3 







